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,n-deal valuos for lla.fd ●a wmDor pWSSSIIV
gwaleMs Witmln the heat Pipes w- cakulmed.
As tn. mdltl RepOld s n-ers for me test llwt

‘co~astsons wra on th~ o-er of WO thQ mxlal
velocltyprofiles uerc calculated using Btisse’s
n~rical corrections :0 PoS.tu~lle flm [0]. The
wfseous vessure loss for flm or l*auld in the
gaowos was basea on -latfons for tne ●Iltil
presswe g~sdis~t ~n grooves W tews of the
h~raullc di~~ter of S. l.aivlo.al g~ove defln~

in tc- of cross =ectlonal area ana ~tted DePi--
●ter [9]. IF~erfaclal shear was ●st~Ut@a based on
● fourth ~rdtr Dolfno-~nal apDromlmtlon for the
●waporator ●xial veloc~ty voflla. Tnese nmrlcal
•valuat~oms fndicatea tn~t tne D_ssu~e Mlance III
me heat vlDe US dmimattd by tme gradtatlonal

terns.
:.= c=: I Eadting the D~SS.~ gradqent for flm In tne
~:-, gwc=es to the g“aa~ent of tm ~yapostatw noad
.= .. ----- aawt the folldna relatlo~sniD for the aemn of
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Were tsmfntorface radius 0? c.rvatwa ~s ●ss-a
lnf~nlte.

barfcal values for the g~ove flow aaDtns at
the test limits based On ~asurod DaraWters for
tne _!Ck structures are s~~lzea in Table Zm for
a c-m tmeratun of 118 1. The valuvs s510Q
tm~t the groowe structu~ of the m-v fieat DiDe 1S

Owerflllea ●t the msss fl~ rates ●adwalent tc the
dammstrated Lest l+m+ts. his WY ●mplaln WY tnis
heat pipe mst Clogely follwaa tho toxturea US1l
gntrainmnt llmlt preaietlo~ ~el.

In oder to co~relate the aata for these heat
D+DtS .Se -es Wat Of th- dhensionlcss neat fl~
●na ●ntralnma”t ●xD~ess40ns uses in DF+OF gradty

●sslstea neat DIDe Cmrpelations [2]. In th4s apD.
14cat!o- the e~tra~~rt para~ter MS moolfled to

use a chaFac:e~4stic leqtn Dasea on the calculatca
aeDt” of flo9 In tne grooves unaer oDerating conal-
tlo-s aria tl.e llaU4a aeqslt= “sea 4n the al_-slom-
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oE =6.02 x 10-’ E 4-H’ -T

TABLE 2
DEPTH Oc LIOUID FLW IM WOOVESAT 178 K

I Iw
v

VI

%%%
o 030m Im
O 025bC 1.200

003490 0. bEO

‘* 10’

,-

1?

I

0.089 cm+th ● W@ inclwdea •ngl~ knurl having a
helix angle of 300 Thls knurl aeDtn WAS con-
servative In the sens8 tnat the DFedqCtCa aaDth Of

fla, In the khrls tinde~ design Ccmdstionf was

tDD”CIi~Cely half Of thr kP”Pl a~DtI’ Botn this
aes~g” naq:n ana that of the heit Blpe alt-ter
~re lnco~o~atea beca~se o~ the rwqe af ●strmola-
tio~ of t~e aata fr~ a vaDar sDace trg~ of apDro~l-

mately S.0 cm to mre tnan 25.0 cd

DESCQI~lI@ Oc THE pDOiOTW TEST PABkME

rinse Th. knurlga t@e WAS then va~”~m flr@a at
1090 K for 100 nouPs to re-he all voletlle contami-
mei.ts . Tha ●na caos ●na fill tuDe USrg ~ldea to

tne knurl.a tube and tng final assewly laak ch~ckea

with a 10-1o etm/cA/scc. lesk aetector
A Dotassl@ charga of 457 w was wacum dis-

tilloa into the *mat D*De ass~ly. This am.nt
mas based on th. calculate work”ng Inve-tory at

t~e-ature D1M5 ● -U~lUS of aDrraxl~taly lLIOX

TnQ f“lloa heat ploe uAs *t-in for 12 hw,rs at
B75 k in a horizontal Dosltlon. to e-suw thAt all
of the knurlea surftce r~ce~xta cmlate ~tting

the heat DIDe was rotatea 60 degro~s Der noap
through the flmal B ho#s 08 tha wet-in-Da~lad
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l% is also ●DcareFt frm Wa test aatu that

the mxtrad wall ●ntwifmwt ca~relatlom ●DDlles

to tne Drmsww sltuat+on In ● rmge of operating
comdltlon ●t 10WP teqoratures betwm tnm swic
llmit and the groo=e deDt~ ll~it.

concl”s~pns
Test aat8 fra ● total ef f~ve h8at D4DM

nDerat4mq vcmlc~lly In g-8dty hsslsz We nave

been correlate with a WlatiOnSnlD Basea on an
●mtraln~nt Darameter cnaracttr4zed Oy tne

me”atiq aeDtR of Ilawld In the Qroave Structtim.
Tne final ●xD~ssloq fur the cor~elatlon. lncono-

ratlng the date fa tne elototyoe heat plDe. 1s

(5)

+ere the ae~ir~tlon of tne terns +S as oafore
TI!is correlation aeflnes an oDeratiFg range 1-

•=~steqce at oDeratipg cona~ti~ms above tne range

Gf t~e DrIOF textures ~11 Peat D-~e corralatloms
The Doint of trans~tio~ bet~en the limits neeas
furtne~ in~estigatlon.
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